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~ activitated in memory in response to only part of the available data. This

candidate hypothesis is then assumed to be checked for consistency against

the remaining data. This latter process is called “consistency checking”.

Experiment 1 was performed to provide evidence that consistency checking

occurs during hypothesis generation . Subjects who retrieved and checked

hypotheses for consistency required more time to generate a hypothesis than

subjects who just retrieved hypotheses. Experiment 2 indicated that subjects

performed a task analogous to the consistency checking process faster than

subjects who retrieved and checked hypotheses for consistency. Experiment 3

was performed to provide evidence that consistency checking is a self—

terminating process. Subjects’ latencies depended upon the position of a

disconfirming datum within a data set , supporting this conjecture. Although

some of the predictions in experiment 1 were not supported , the results 
a

generally confirm the existence of a high—speed verification process in

I
hypothesis generation. \

Unc1pssjfjp~ .

SECURITY CLA$$4PICATION OF THIS PAQIfWham SM. ~~~~~~~~

V

I::: — -— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~k~~~~~~~~~~~~.~~~~_______ _______



r —

~~~~ 
to t  1 ~~~~~- i&it ~~

T h i s  r esear ch  was suppor ted by t~~ 
(
~Ifice of ~ ‘~il ~ ~~~~~~~~~~~~~ Er~9ineer1n9

Psycholo 3y Proq~’:,~~ .

Vesta Gettys c r it ic~i l i y t’ev iewed an C~~i ly  ~‘~ f c. c’~ ~~~~ ~~~~~ and delayed

her v a c a t i o n  in  the int erests  of c T r ~~ta~ r i > t L.1e ~:t n,.i~cri -t .

Jeff Casey was ~Iso helpfu l  in r..r~ Nlrztt~ ~~. of tL~ f~ 4. re i.~cluded  i~
I

this repo rt an d th e  o f f i c e  s t a f f  of the Ur *ive . s i ty  of 0kl~ho~~i Psycholo 3y

tlepartRent helped n U~! reproduct ion :~ ‘1 ~~scellaneotis paperwork

:L nvolved in the pre~~rat ion ul’ this re~o~’ 1.

11:
ic.

‘. 

~~~ j~~~ç ~~~. . 
-

.

-
. :~~ .~- . . . .

• 
) ~.A~ #& I .“\ ~~~



ft 
— -. —.-- - -.

ç~~’~ xto~cy ‘ @t I~ ~O3 ..
~~.i ~~~j O t j •~~~ A~~ tY ~~1 4 4 ~~fl

The terM “hypot hesi: ~ener t i r n ” refers tn the ~3ener~ Lion of answers or

possib le ex plan at i o ns to account i’or a given sct of fo ,’~i . tion which wi l l be

H referred to as “data . F o ’  ~~:e.iig~i ~~~. a physic ian •~~~~C~~• t t ’~. di~e s ~- hypotheses in

respon se to ~ ~~t~ ent: ~v.~. toMs ~nd Ue result: of ii. ~~~~ tests. Gettys and

Fisher (in press) end iet~
y
~ , Fi~.re , ~~ ~ 11e (1978) h:i.~ developed a

t e n t e t i v~ M odel  o f  •‘ 3 OCI’~ .1iCn f~~~~~~ . ACC~ rdIn.~ to thiS Model ,
H

H hypothesi~s are f i r s t  retr ieved or act iw~te’i ~ t t ; 1 n  ~t s eMan t ic  ~e~ory ,~etwork

s imi l a r  to that described by Ccd l ~ and i t t  t i:  ( 1 °’ 5 1  . Any hypothesis so

retri eved is assutied to be subject to sone fors of pl:u~.iiility assessMent

Whi Ch Ii~~~ r~~l~~~ f i~oM siMple se~~.
-
~ntic verif ication to coMplex processes

I nv ol v i n~ probab i istic inference , ‘iependin~ upon task. deMands and the

import ance of the probles~. The purpose of the present series of experiMents is

to prov ide evide nce for the existence of a Mifli~ 1 forn of plausibility

aSSescMent which Is assumed to be int im ately  t ied to the retrieval of

hypotheses in mult iple data problems .

L~ettys , Either , and Mehie ( 19~ H 1
~~ve descr ibed study which estimated the

number of ac t iva t ion  taf l s ~.ypoLh~?’;~~ node recei ves before it is retrieved as

a possible hypothesi’~. For prohle~.45 which i nvolved three or six data, the

hypotheses were estimated to be retrieved LIsinq only two or three data ,

I
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respect ive ly .  These est iMo t~~ i•~~est that some mechanisn ‘~~
• c~rocess must ex is t

to insure that t f e  retr ieved hypothesis is co~~istent with ~Il of the ovailab le

data r a t h e r  th an  ju s t ~~~~~~~ from which the hypoth.~sis w. r. retrieved . U~ have

na m ed th i s p ro pose d process °cot~.istency cr1ccI: i ;~~” and save ~iai~? three

predictions Conc er ii its operation in th~ ov:~’l l  hypothes&s 3eneration

process.  First , when co nsist ency chec kin3 OCcurs in hypothesis generation , t his

pr ocess should add time ro~uire~ to ~3enerate ~ com.istent hypothesis beyond

that required to retr ieve a hypothesis from memo ry. Secondly, cons istency

checkin~ is expected to be ~ more ~‘npi.J process th:~ hypothesis generation.

Th irdly, it is expected that consistency ch~ : ” i~~3 is  a se lf—ter mi~~tiit~

process .

~ccoraiin~ to O~ u theoretical :0 uly~ is , the •4~ r, !r ~ t 1o,~ of hypotheses which are

consisten t with a set  cf  data involv~~ the operation of  independent retrieval

and co ns iste ncy c he ck i ng processes. The re trL~vai process involves activation

of potential hypotheses in response to only part of the total number of data

presente d in a dec i s i on  problem. Any retrieved hypothesis is then assumed to be

c hec k ed for co ns~ stei.cy against the remainin3 data. If tie retrieved hypothesis

7 is f ound to be consistent w ith the remainin~ data , it  w~1l be emitted as a

response. Howev er , it any datum is found to be inconsistent with the retrieved

hypo thesis , the ent i re process w i l l  be repeated until a consistent hyputhesis

is found.

If the consistenc y checI’.in~i process i~ independen t from hypothesis retrieval ,

it should be poss ib le to el i i inat r  consistency checkin~ fr om hypothesis

~eneration by in s truct i n3  subjects to respond with the first retrieved

hypothesis su~9ested by a set of data irrespect iv e of its consistency (“first

—
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hypothesis retr ieval condi ~~~~~~~ . !y~otIi::: io - : a t  ~oa a t  col lecte’i from

subject s 91 V C f l  such ixotruc tionc could then e co~p•i’.~d to •i~:~ ~ from subj ects

I nct ructed to 9enerate consi~ ten t hvi’otI- ’~:~ 
(‘,:. isistent ~v~ ’)t~ ’~Si5 ret~ ieval

condition ”). We predict that  subjects instructed to 3 ::rate consistent

hypotheses will perfor m a riypott ec is  •3enercitlon t~ s~ slower than subjects

inst ructed to respond uith the f irst retrieved hypothesis. Thi s time di fference

should be due to the occu ’ence ui t u e  additional retrievals and consistency

r.heckin~ required to 9enerate con;istevut hypothesis. In addition , it

predicted that this t ime ~~. fter~ ic ~ will increase as a functio i of the number

of data presented in the decision problen (data set :i.:e). Th:s is expected to

occur for two reaso ns. First . , a; ~~~ set si.: inc .~ea~r: the averaqe number of

data whic h are checP ~ed to,’ co nsistency will increase. Thus, the amount of time

used for co ns i s tenc y  checki i~ wi l l increase with ‘J: La set size , addin9

disproportionately to the time needed to retrieve a hypothesis from memory .

Secondly, the ge nerat ion of consistent hypotheses may require the retrieval of

several hypotheses , some of which wi l l  be discarded as a result of consistency

c Pieck inq .  Since we bel ieve that hypoU’~’~ is retr,eval involves only part of the

cva: la b le  data , it is expected that the pro haL-.ilitv of 9enerntim~ a consistent

hyp othesis on the f i rs t  retrieval ~ttempt will .iec re~s~ as a function of data

set size. As data set size increases more retrievals will he necessary to

‘3ener ate a consistent hypothesis and these wi l l  nil disproportionately to the

time need ed to retrieve a hypothesis as set si:: increases . For this same

reas on we ex pect  the number of errors to increase as a function of set size in

the “f i rst  hypothesis” retrieval con’~i tio n, but not in the “c onsistent

hypothesi s ” condition. Thus , we expect an intera ct ion between these

I’. 
‘t



instruction col .litions art i k~ ta s.? t s~ :e ~or both ~1 a i  errui ‘i~ i~~, u .

Re9ress~on a na lys e s  predict  ~~ hypoLh s ;~~~i.~i’~ t ion rea ct ion time (ST ) ~ a

function of se t size can be pei’for,ie i for both the t~i st hypothesis ” ?~nd

cons istent hypothesis ” instruction conditions . The slopes of the hest—fi t t in~

re 9resston lines can then be compared. We predict that the slope of the f irst

hyp o th e s is ” retr ieval instruction condition uj il be less than the slope of the

“consistent hypothesis ’ retrieva l instruction condition. The .iifference in the

slopes of these lines will ‘t~f Iect how much time is re.~ui’ ed to perform the

additi onal retrievals and c o ns is t e n cy  cI-ieckirri as set s ize incceo ~a; and can be

used as a crude est imat ion of’ the addit ional time required for these proce sses .

The second major ons istency chec ii no predict ior is that it should be

rapid process t han hypothesis ‘3enerat ion. In a semantic network model of memory

(Col l ins and Loftu s , 1975) , concepts are repr~~ented as nodes inter connected by

re lational pathw ays.  When a hypothesis is retrieved Iron such a uetwork~,

~,ct ivat ion is assumed to spread from both the nodes representin9 the 9eneral

hypothes is cate 9ory and fro m the d a t a  until several of these sources of

~.c t iv at io n meet at a hypothesis node . This art ivate,i node would then become a

potent ial  hypothesis. Thus , hypothesis retrieval ii ay ~-nvolve the activation of

potential hypo thesis nodes by relational paths leaaJ~n~ from the data and

general hypothe sis cateqory nodes. However , in cons iste ncy checkin~ , the

hypothesis is already avai lable in memory ~unJ on ly the relation pathways

lead inq to the dat a node; must be activated~ Thus , consistency checkin~ is

assu med to invo lve only the ac t iva t i o n  of re ln t iou~ l infor mation. From this j t

fo l l ow s  that cons is tency  c Pieck.in-3 should occur at a faster rate than hypothesis

- ~~~~~~ —-- ---- 
~~~~~~~~~~~~~~~

~-— ~~~~~~ ~~~~~ — - - _______________________
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‘3ener:~t1on.

This prediction can a c~xami cied by a v s k  manipu lation in which the time to

qenerate a c aiis is te nt hypo LI-esis ~hypothesis •3enerat ion task ) can be compare’l

to the t ime requ re. to per for i a t~ -~k ~~ich i :ualoqou; to the cons istency

chec k ing process (co nsis te ncy Ch~~kii~3 task ) .  This latter task invol.-es the

initial presentat io n at a hypothesis , followed :o,- the presentat ion of a data

set. The subject then must decide if th~ hypothesis is cons istent w i t h  the

data . This task can he considered onaloqous to coasistenc’ , checkznq s ince it

eliminates the hypothes is retrieva l p’a~ o~ s aid involves only the veriNcatio-i

of relat iona l informat ion between the hypothesis and 1:1;. We ex pect that the

cons is tency  checkin g task will performed faster tha i hypot.hesis ‘3eneration ,

- 
because the hypo Lriesi~ •3enerat .ion task requl es the additional r~ t ’ ieval

process . In ad~ itioa , it is ex pected that the time di~ f~~ence between tha~~ two

tasks will incre ase as a function of data set size since the average number of

ret r ievals  involved in the generation of consistent hypotheses is thouçht to

‘reflow the same function. Thus , we predict a task by data set size interaction.

Regression analyses predict l i-3 hypothesis generation and consistency checking

RI as a function of set size can also be ç’ertormed . It is expected that the

s lope of the best f i t t ing regression line for the cons istency checkin9 task

- wil l c onsiderably less than the slope of the hypothesis generation task . The

d i ff e rence between these slopes can also he used as a crude estimation of the

addit ional t ime needed for retrieval of’ a consistent hypothesis since the

hypothe sis gener ation task invoives hypothesis retrieval while the consistency

c hec kj nq task does not.

The fInal prediction about consistency checking is that it is a
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se lf—terminating process. If a disconfi rming relzt io~~a i p  is found betw een a

potential hypothesis and a sin~ ie da t um , the consi~ tency check iii process wil l

stop. Th is predict ion is base ’i o~ t~’~ eff ic iency of this type of’ search. If a

subJect encounters a datum which is i f lCw -~ ~s tent w i th  a hypothesis , the

hypothe ils is rendered ~mplaustble and it is useless to cont inue to ver ify it

w ith the remaining data. This prethction can be exam ined using the sane

consistency checking ta c k as was used to esL~mnte the rate of hypothesis

retrieval . If consistency checking terminates upon encouite.’i ig a disconfiming

hypot hes i s , then the lztei-cy to render a hypothesis inplaus~~l~ should increase

-

‘ 

as the ordinal posit ion of the fi~ i’t disconfirmi n’~ dat um is increased ii a set

of dat a.

Three e~perimen’1s ~~re p~~ f~~~eo to vc-~ x ’fy trese three mcJ u ’  predictions.

Experiment I involved ar instructio nal man ipula tion where subjects either

generated the fir st hypothesis suggested i.’~ a ~et  of dat .  or a hypothesis which

was consistent  w i th  all of the same data. Experiment 2 involved a task

manipulation in which subj ects either generate’i hypotheses or checked them for

cons is tency .  Fina lly, Exper iment 3 was designed to test the self—terminating

assu mption by manipulating the position of a d~sconf irmii ig datum within a set

cit data.

P~e).ii ~in~r~ scribng ~~yd~

An initial scaling study w ts  performed to select a roughly homogeneous set of

1- ypothes is generation problems to be used in experiments 1 and 2.

- ----______ _ _ _ _

_
~

_
~~~— -~~ ~_&_._~~._____ — ~~41~ ~~~~~~~~~~~~~~
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M~t~r i rj c . A totai of ~Q0 anima l hypotf- es~s ~enerzt io n p : ~~1cm~ were t oed as

materia ls. Al l  prot .lems co ’ , ’ isted ~ir -:har~ c lc’~ ict i:s nir-mally :~ssoc ia t ed with

different i~’ imals. The data ni: lude.i such it~~s ~~ m~~1- of locomotion , ty~us of

appendages , ~iativ~ contnr-it .  ~‘o’~-i sources , colc~r , and ~ ize. Iwen ty—f ive

problems wer e  included in e~ ch -‘~ t size (I , ~ , 3 , a id  4 t - ) .  A l l  the ~ata

were s e l e c t e l  by the ~ei io~ autho - to otii--
~ost a fair ly lz~ ~ iumber 01 :nima ls.

Thus each pro b le m could have sevr’ a~ c s r - r -~ t answers.

1,

ç~~ ! Twenty—four U r i v o r s i  ‘ty cf Okla o~sa ~ ntro iuctory p~ych~l~igy students

served as sub jec ts  fo~ class credit al were ruu ;n two gr ruç s of 12

sub jects .

~~
. Subjec . ts were present e l  -the hypothesis generation proble.Ms one ~it

a time by an overhe ad projector. The o- i r r  ot the proble-~ ~:~c not ra~’ -ie~ii:ed.

T J~e o•i e datum prob lem’. ~~ ‘ e presented f irst , followed successively by the two ,

three , and four data proH •ms . The p’oble ns wer e i:r~~ente’J on a sc rc ~~n and

• s ub jec ts  w e r i  g iven 60 seconds to w r i te as many animals as they couid which

were cons is ten t  wi th  all th~ data presented on that trial. Ar ter 60 s€- and~ the

exper imenter stopped the ~roup and moved to the ~>~t problem . SuL’ ;v r t s  were

given a five minute break half way through the procedure .

) 

~~~~~~~~~ The tota l num ber of ~e-nerated hypotheses , the tota l number of

un qtae hypot heses .  :,ni the perceit qe o-f correc t and incorrect hypotheses were

ta bt i la ted for each 0T the 100 problems u~e4 in  ~~ study. These recult .s were

,*1 1~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - 
,~ ~~~~~~~~~~~~~
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ti’ed to select the problems for e::p~ riments I and 2.

ç i ~ri~~~t 1

Experi ment 1 was performed to provide ev ide :e t h s t  consistency checl x~ g occurs

in hypothesis generation. E.cperiment I employed an instructional m~.i pul ation

desi3ned to produce or e l im iea . te  consist&ncy checking. In the Mfir st

hypothesis h instr uct :on condition suL.~ c-~ ts were told to respond with the f irst

hypothesis which w a s suggested by the data presented for a par ticular problem

w ithout concern for its plau’~ibility . Hypotheses •~en a r n t cd  in respon~. to these

instruction s should occur oniy as a result of the hy1’ ot es is ‘~ tr iei  process.

This is because subjects were asked to respond with the first h / poLr asis which

- 
was ULt iv ated ~~ the da~,. Cu ’i~~ -~ie cy hec~ ing should not ha~ c’ been involved

since the generated hypotheses were not required to he consistent with all of

the avail able data • In contrast, in  the ‘ consiste it hy~.e Lhe~ is ” instruction

condition subjects w ere asked to generate hypotheses which were consistent with

all of the ava ilable data. This condition supposedly involves both the

operation of hypothesis retrieval and consistency checking, since subjects

would have to insure that e n’/ retr ieved hypothesis was consistent with all of

the ;vni lable data. The additional time reqiured to i e r a t ’ .• a consistent

hypothesis over the amount of time required to retrieve a hypothesis can be

• 

. 
attributed to the operation of consistency checking.

re

~ gn~ The basic design of experiment 1 wa s a two by four mixed factorial.

Retr ieval ins truct ior s were manipulated as e b etw ee n—su bj ec t~ vuriab le w ith two

i~ 
•I_ 

-
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levels (-f irst hypothesis vs. con .ii-tent t ypotheci ) . l;ti set ~ze

manipulated as a ~ithin—subjec ts var iable with t’ a u -  lcvuls ( 1 , :, 3, and 4

data) and problems were nested within each 1 vel of set sire . ~~~~~~ numbers of

male and female sub iects were inc luded wi t~,in ‘-~ch ret rieval instruction

condi t ion .  Thus , sc~. was treated as z n  additional bl ock in g  ~.rsable in the

design. Performance was measured t~’ re~iction time (RI) and error rates.

React ion time was de~ ine.1 is the Lim e required for . subject to generate a

hypothesis toll owin~ data onset. ~ ‘ ,-ors w ee measured by the corr’~r. tness of the

generated hypot heses in light of the data f~i a ~~~~~~
‘ t i c  :1  - r

problem .

H~ aott- c~sis geeerz t~on J .rnbt?i~ . 1 orty-ei-~l .t ! , 0 1 ..1Cmc w ei~ us~ 1 ~: stimuli for

the generation ~f hypotheses. All r - o h l - -u-~ consisted of cI,. .’.c teristjc~

norm ally associated with different anii~;ls. [welve p -oblems of ~-a -J: set size

(1 , 2, 3, and 4 data) were selec ted from the-i tt p e ~ eiit rd in t i e  preliminary

scaling study on the ca ’ i - of the perce~ La-~p or .- ‘~ :t .~~sponses -~ive n for a

part icular problem. To minimize the u i ~~l.e of incorrect hv ot~~ suc made in the

present  study , the problems with the twelve highes t I - ~, re ia-~e of correct

responses were chosen for each set ~i:r. Overall , the { e r ~ i - a t C 3c of correc t

responses r i ~nged f rom 100.0 to ~5.7 percent .

In addit ion , there were four practice prob lems of each set s ir e  ~hi consisted

of ~roducts and industries for which d ifferent States are noted . The products

and industries were selected to su~~:- t  the names of state; whith h.d a Large
~

~~ var iety of keyboard characters in their name-; to f~,ii 
i i r’ i :e  sub ects w ith the

locat ion of as many letters on the keyboard as possible before the presentation

of the experimental problems .

_______ - ~~~~~~~~~~~~~~
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ç~4gi~~.. Subjects ’ gene~ .. tei  t~ypo t heae- . under instructions to either

respond w ith the f i rs t  hypothesis which  w Css su~gestesl ty a set of data Os’ to

respond with a hypothesis which was consistesit with all of the data for a

particular problem. In the ufirst hypothesis” retrieval con d ition , subjects

were told to rea d al l of the d 4~i presente d on a given problem and then respond

wit h the first hypothesis which occure.i to them without regard for its

correctness or plausibil ity. In contrast , suI~~?ct5 assignrd to the “consistent

hypothesi s retrieval condition were -told to read the data  ~~ -sr te.i on a given

¶ problen and then respond with a hypo thesis which w~~ consi stent wit~ cz~ l of the

data. In the pr act ice problems , a consistent hypothesis ~~t ;  •ie tined .s  a state

wh i ch was k n o w n  for ~l 1 of the produc and in.ius ry •1at~1 presented on ‘ given

trial. In the ei~per i men tal problems, a consistent hvpothe~ i; wz~s an animal name

whic h had all of the animal characteristir da ta  presented on ~ . gi~e~i problem.

In addition , subjects in the consistent hypothesis condition were told to

gener:itt~ :,ecific rather than general animal n~.mes. This wa~ done because

higher order anim al classes ( i . o . b i r l)  were usually not cons istent with all of

the data in most of the problems.

In both i i i;t ruct ion conditions , subjects’ were told that they were being timed

and were given accurac y instructions in regard to the speed—accur~~’,’ trade—ott

( Pac he lla , 1974 ) .  In the f irst hypothesis condition, ac curacy was def ined as

responding wi th  the f i rs t hypothe~.is which w as suggested by the data , while in

the consis te nt  hypothesis condition, accuracy wa~ defined as responding w ith a

hypothesis which was consistent with ull of the data .

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- 
~
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9c~dui’e. Upon e; LCi’ in~ the laboratory, ~i~~j -~c ts were ~- t - -~ at a ComcuC010i

model 8001 microco mp uter which prese~t&d the entirr experiment except for

instructions and collec ted all res ro - ;~ s. Fii’sL , t~ e appropriate ,-~ trieval

i nstruct ions we r e given in the co nt ’~ - t  ot  u.n St~;te prac t ice  r- robIe-~ . Once the

instructions were unders toad by Lh~ ~~~~~ ec t, LL~ 16 pr ~ac i e pr~ b ~~~ were

pr esented in the same order for all subject s . W~~ii i~~-~e were comç.leted, the

instructions were repeated  in the co~ite~:t of the e~cpe i~en~al animal problems

and these 48 problem s were p~e :ent - cd ir. a random oriic-i.

Both the practice and e~per~~ie tal prob lems were presented in a similar m .nner .

First , the th~t~ w a s ;r inted in t~ c center of U.~ ‘ ‘~~~
- ‘ sc rc~- .-~ so that it

cou ld tie read from left  to ri-~ht. At ‘ is time a sof hi-. ~ c i . :: ~.tar t c ’1 in t ie

computer. Sut.ject~ were ~nstruc Led to t y~.-: t : - ~ r ‘ e-i~ on~e~ as soon as they

thought of an appropriate hypothesi~~, and th’~ li- st ke,stril’ e of thei response

stopped the c lock- . and measured the latroc of y~othesis generation. All

subjects were forced to give z’n a,~;w~~- ti all problems. Once the entire

response nz.~ been typed no.1 .n y ~;el 1 ag errors correc ted, the subjec ~ pressed

• the “shi?t~’ key to adv ance the pro-~~a.i to the next problem . This hal the effect

of era sing the screen and produc ln3 ~; 1.Z second delay before the next ser ies

of data w a s presented. At fli time disI subjects recei T feedback nc.  fling the

correctness of their responses.

&sbj ect5 . Forty—ei- ? it  Unire s ~t- 1 of Oklahoma intr oductory psychology students

~ ~ 
se rved as su b iec ’- ; .  limite.1 typirg ~~t l lc wer e required of all subjects who

participated. St .ii : ’j .~~ts we~-e random ly assigned to one of the retrieval

I
S
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condit ions upo n entering the lab,- .I~or ’/ . The data of an a i.lition; t 17 ~~~~~~~~~

were discarded beca use o~ e~ ’it ~:’~ nt t - lure , the n-.a~ i1i ty to type , c~ t.~ C~ ’i- —

the subject w a s not a native speaker of ~i x ;h.

- -~ A 5 - m i  1 • 1 i L 1

An AN OVA was performed on tL- .~ tr~~~-~-~ ~~~~~~ (or m ’ac m set s i ;e of a subjects

latency data. Any indi vi.h!:ml i~ i ~~~~~ 
.
~ - c ~u-1ed f rom these means if it was above

or below .75 st.n .~~ m’ m1 dev .tm~- e a ~ i a ~ t~~ mean of all RTs with in th~t set si ze.

This c ut - - f-f criterion ‘~t~s c h - L-a b~ cau~ e ~L U- l!y e i~~ iii:t ~-d only extreme

outlying latenc ies. Tni s * i -s esc ~ i- y b~cnt~~e s’ihi.-c ts a:cssior.al ly “drew a

blank” and had latenc ie~ ina~~-~r ~r . . i  two ii~ a t . T }, - ~ a-a l .i  result~ -i in t~e

expe cted ma in e f f c .~ t~ - f  ~r-~ t i t - ~~~i , F(1 ,44 ) ~.48 , ~1Se = ~~~~~ p ~ .01,

and set si:e , F (3 ,~~-2) 
;L ’ .2 ” , fiSe = 10.~ 3 , p < .001 . However , the

i rs t r uc t io ns  by set ;ize in~- i  .c t ;o i i  w~i -  not s i - iact i .ant .  The means of both

instruction cu ~ iit ions for each set si:e ;~r~ v~e::~ ~ ~~~~ 1.

Insert I ‘le 1 ~ :Ju I h ’ ‘c

Anot her A r~OVA was performed or the i or; of the correctly answered problems of

ea c h  ~et s i:e. These means were used so the results of the prese nt experi ment

could be c ompared to equivalent data obtained in e;:periment 2. Again, there

were ~~- 1r , f1 can t m ain ~i erts of in;tructions , F ( 1 ,44 ) 4.95, MSe = 31.1?, p -
~

.05 , ~r;d set s i z e , 1(3 , 132 ) 47.94 , hSe 5.99 , p ~
‘ .~ °‘ 1 , and the instruction

t 

by set s ize inter ic t i o n  w m  not si~~i it i c ml ~e~ r ~s;on ii .l ,s we~e perfoi me i

I ~~~~~~~ ~qiJJ~ LP
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TABLE 1
TRIMM ED MEAN REAC T ION TIME IN SECONI~S AS A F U N C T I O N  OF

INST RUCTI O NS ANI’ SET SIZE IN EXPERIME NT 1

SET S I Z E
INSTRUCTIONS 1 2 3 4

FIRST HYPOT HESIS 3.13 3.92 6.76 6.33

CONSISTENT HYPOTHES1S 4.08 5.43 8.97 8.26

p

a..

1
-~~~~~ — 

~~~~ ~: ~~~~~~~~~~ Jt—. ‘—-—— , 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L - ..
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on these means predic tin~ r~r as a -f unction ~ f m f ~ ~_ .  n-~ -~~ ‘ .l t in g

correlations were .905 and .861 f t’  th~ first i i i  consistent hyçot hes is

c ondit ions , respec Lively. The slopes ob t :i a l  from the-ic anal ys. s were then

used to est ima te the ext r a ti~ -~ i-c- ~o;iei by consistency c hecking. Tim e slope

o b ta i n e d  f or  the “first hypothesis” con’iition wo~ 1 .49 sc.cond/iiatum uhi Xe the

slop e of the  “cons is tent  hy~ m a : is ” condition W as  1 .85 second/datum . The

difference , .36 second/datum , is an e~ ti t? c~ the  ~- ,~tr- a time w hich the

cons is tency checkin g proces - ; requires . The means a-f the correctly answered

problems for both instruction condit iona a l  all set Sirm~5 are presented in

T able 2.

Insert Table 2 about he’.~

The se mea ns are a lso presented graphically z u l o r q  u~th the t ie s  
~~

- - Iitt inq

regression lines in Figure Ia.

loser-I Figure 1 about here

the s ignif icant set size e~fec t. i~ consistent w ith the results of Grz,esser and

Mandler (1978 ) who found that the t ime required to generate the name of a

dimension which is common to a set of words increases as a function of set
1.~

‘ ~~~~~~~~~~~~~~~~~~~~~~~~~ — 

- .: - ~~~~~~~~~~~~~ ~~~~~~~~~- - - - . - -~~~~~~~~~ -
~~~~~~~~ • - .  -
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TAB LE 2
MEAN RE4CIIO ;~ TI ME IN SECONDS OF CORRECT H Y f U I H C ~ ES

AS A Fu NCTION OF INSTi~f l r1ON S AN D SET SIZE IN EXPERIhENT I

siz E
I N S T R U C T I O N S  1 2 3 4 

FIRST HYPOTHESIS 3 . 4 2  4 . 4 1  7.7~ 7.28

- 
C ON S IC TE NT HYPOTHE S IS ~~~4 ~~~ ~O .42 ~~~

.1 ±~1TI - - 

~~ . 4 1 - -
-~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

-
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S E I  5 1 7 E  SET S I Z E
Figure 1 Mean re*ict~ on time of (~~~r~ L t l y  an’~w~ red problems A) ~xper iment
fo r the “ f i r s t ” nnd “corisistt~nt ” in st r u ct i o n  condi tions , and B) Experimen t
for  the hypothesis generation and consistency checking tasks. Also shown art
the b e s t - - f i t t i n g  regression lines for  both i n s t ruc t i on  and task condi t ions .
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si:e. However , the present r’~sti1 
-

- ;ho-~ l -:. t ~T ,io .-~ nat- inc i - a ~c monOt0niC~ml lv

with set size since the mean of set si:e focm ~ i~ act ua l ly  lo~e th~1n t~ at c’~

set s ize three for t.oth i -~~~~~ ; :  t iO I  COII.li tions. This u~n- probably due to the

spec f c three—dat a ç.rnl:lems t5~• -~ i-  ~I-~ i~- - ’~ .cr~~ic-~~t . Our conj ?cture nb:uL this

find ing is that the t hree— data p — cbl .:ms we re g e a ~-a l ly  more •~xf f icult for our

subjects than the four-data problems. This was an unf’or tumizite result of not

be ing able to use randomly se lec t c i  dat~, c a ’  each ~~~~ 
1~~ Fi~~r~.i data sets were

used to avoid the possibil ity that lu-me sa~ie data would be presented to the S~iri-~

subject tw i ce  and al ;o t’ec~m~se SOli c- ~i~’i~~~ ~t C C  tioi~ ~f ~~i i m ~~iI ch~rz,cteristtc s

would have no cor rec t  - m n - ~u~ars (i ,e~ ha w~~-a-~ s , has ~ajr ic--i ~~) , or have correc t

answers whirh a ty~~ cai st ;h j 5ict  would  not know .

Tue ~ig c:.r i c auL  ~~. truct~~ ,. c~ t~c t ~~, poi-ts ~~ pren ion t r r t consistency

chec ki ng occur s during tha hypot - .~~is rc-trieval pI aCe s s.  +au~ ver , the failure

to f i n d  ;~ significant instruc-tio s by srt size iot - r~ct ion ~ rot consistent —

with the predict ion that disproportionately more ~ e tri’~-va~~ and thus  more

consistency check ing  wi l l  occur as set size increa~es. However , ano the r  ~-~-s’~~.

was obta ined wh ic h is consistent wi l l  our prediction; the z1nalv~ is performed an

the number of’ errors made w ithin c-ac h set size condition per subject resulted

in a s ign i f icant  set s ize effec t , F(3 ,132) = 8.15 , MSe 1.06, p < .001. The

mean number of errors for set sizes 1 through 4 were 1 .25, 1 .,~5, 1 .7?, ~ni

2.29 , respec t ive l y .  However , the instruct ions by se-I size interaction was not

r siqoificant .

This result is consistent wit i- the idea that hypotheses are retrieved using

only part of th~ data. If hyputh~-iis ret r lewd is L-insed UpOn all of the data ,

irre gardless of set size , than a constant error rate would be e> pectemi across

___ _  
- 
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all set sizes. Howe ver , if ret ’i~~v~~ ~~~ based (imi o ,’Il’,- j~~~m 4  ~ oi the da t a  then it

would be expected th at er’o -s shou~ .t i-uc ,-c -~ ce ~eC a function of ~~t ~~~~~~~~

I3ettys , F i sher , and hehie (1918 ) est i~ ted -that the i umber of data from which a

hypothes is is ret -i eved increasec ~p~-o:a tiona tely slower th an data set size.

This means that the  probability of a retrieved hypothesis being consistent ~ith

al l  of the da ta  wi l l  become s~ial~ v ’ ~s data set size increases. Since the

probability of an error is a positive -function of the retrieved hypothesis

being inconsistent with part of t l r  ‘iat~ , the number of er rc~r’~ should ~ncs ’ease

with set size.

In addition , more error; were rir .ie by the first hypoth~~ is condit ion (1.99)

than by the consistent t :çothesis condition (1.55 ) , but this difference •lid not

attain tradition?! levels of signi f :cance, F (1 ,44) 2.96, tiSo 3.0?, ç < .10.

This trend in the means also is consistent with our prediction; subjects who do

not consistency check should generate more hypotheses which are inconsicts it

with all of the data . [he error ‘ia-ta is con~ i steut w ith the prediction that

“first hypothes is’ conditio n sub jects would rave more errors as s~~

increase d , but is not consistent w i t h  the predictio n that “cons -~tent

hypothes i s” subjects would have a ~-onstant number of errors r~c ros~ sel ss:~ .

Evidently, subjects in the “cons isten t hy pothes is” cond ition ‘liii not always

check the ir answers for consistency, or did not have enough knowledge to

generate consistent hypotheses.

The overall low error rate between the “f i rst”  and “consistent” instruction

probably engaged in some plausibility assessment before emitting their

~ co ndition s also indicates that subjects in the “f irst hypothesis” cond it ion

UJIf5- - 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - --

____________________________I_-5_ _ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - . 
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responses • Thus , the z nstruct io- , mani ii at on w as as c~ ~:i~ ~-?ly succe ss ~l ~n

either ç’ roduc i~~~ ar el m i  i a  ~m -
~ tl~~ Cnn is t acy :has~ i - i  :‘roce ss. [ha fat

to  f i n d  a si~~ufican t interactioa b~ t~ae~- m istructio c a -d set size w it h the RI

data was a lso pro ba[ lv th~ r-esul I o r t~~ we~ ) -~ ess of the instruction

manipulation .

~~~~~~~~~~ QC ~~~~ l’1~ ~~~~~~~~~~ ‘ cther :o ,‘ ibl e ~ :pL- i~tion of the

instruction e f fec t  is that sub t ec ts  in the “first hypothesis ” condition te-idc-d

to repeat answer s more often th an ii the “consistent hypothesis” ser-lition.

Colli ns and Loftus (1975) predict L~ at ~ previously activ:tei concept ~ill be

relatively easier to reactivate th :; a non—activated concept. This wc -~li lea.i

to the predict~on that a prc-.’iousi ~ ~a r’rated i~~:cth2 is would reqal r- -:- less

time to ge nerate than a hypothesis which r~a bn~ rot ieved far th~ f I C S t t ime.

Loft us and loft us (1974 ) aii’i Lof Lu-~ (V17-i have found that repeatad retrieva ls

t . from the a ca tegory  result in faster latenc ies than t~me ~‘irst retrio~ a~ fr om

the same category . To test this p-i’e’iic lion • tha number of r eat~ i h,- ~esos

were fou’ d for each sub j ect an’j entere’i into an AN O VA. The esults showel that

fem ales fl3.3?) made significantly more repetitions than males ( 10.54) , F( 1 ,44)

5.01 , ~Se = 19.2, p < .05 , but -Lhe instruct ion effec t was not significant ,

sug.3estin-3 that response repetition does not acc ent for the observed

instructions e f fec t .

Another possible exp lanation for the instruction effec t is that the

instructions given to the “consi stent hypothesis ” subjects asked for specific

animal names rather than general categories of animals while i w  such

res t r ic t ion  was imposed on the “first hypothesis” subjects. The retrieval of

- - . specific animal names may involve a more extensive memory search than the

- _ _ _ _ _ _ _ _ _  - - -5- 5- -5-— --- 
- - -  -
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retr ieva l  of’ •~E- - s i  ~~ c~~ t a ’ J ’ i e s  c f  ~~m-a l ( e.q .  ‘:- i ”d , ~i-a , -:nat-e , etc .). If

this is true then it would be c - i c - : ted tha t the - cons ~ ‘- ‘ I  h~-pothesis ’

cond ition wo ~~d be sl ower ~aan l~e “fi sI ypc-~.hes~ s ” co .~i i ~oi . ~ - st , the

numbe r of ~~ ~l animal n~ Mas -~i’.’c’ i  by t- z .: I- ct~~j .:-c in both m rstruction

conditions ws ;’e counted. An ANOVA perfov an these data re~ ~tad 1,1 a

signir icant e f f e c t  of instruc t~c - s , F~ 1 ,44) 10.64, MSe - ? . O~ c , p < .01. The

mean numbe r of’ general care- ~- -y nati ~
- f a r  ~~a “f i rst and “consistent ”

hypothesis corith t ions were 3.25 and 5.42 , -asyiac t i v -? ly .  in .j iition , males

(5.58) produced significan ~- lv f tw~~r ~1~i~~rr. i ,y:ins than ‘females (8.08) , F(1 ,44)

= 8.28 , u S e  = 9. t , p < .01. If u a  instruc lion c f ~ ’:ct on RT was due to this

difference in the nrMb er of general na~~-~, then it  would L’~ expected t h- t  there

would be a hig h cor ~’ei~,tion betc ~~en tf - it smba ~- if - n ’ a ~ na~~c-s emitt~ -i and the

m ean RI for sach sutject . However , the cor~- e i - tmon between those measures was

— .210 which is v~ot convinci ng av~.1onc .~ for this argument .

T h e r e f o r e , the instruction effec t can tentat ively be explat ad by the operation

of cons is tency checkin g process , although th? fa~ 1 C e  to find a significant

in s t r u c t i ons  by set si:e interaction was disquietin g. As previously mentioned

this was probably due to the weak effect of instructions. Jr addition , there

May ha v e not beers la rge enough data set sizes in the present e>:periment for the

interaction to be manifest. in spite or this failure , the ~nstruction

manipulation did produce rr~ ~ts predicted by the operat ion of cons is tency

che cking in r- :oUaesis generat ion.

- — —l-1-I’~~~~~~ -~’~~’— — .4” - _________________________________________________________________________________________________
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F’ per &i’ n t  2

Experiment 2 wa s iiesigaed to th~~~ict rate th:~it cs. ,si  t~~;c~’ chec king is a more

rapid process than hypothesis generation. This was done ~ ~~~~~~~ ~
hypot hesis gener at ion task to a consistency checking task. The hypothesis

generation task was identical -to thi “consistent hypothesis ’ instruc tion

condi tion in e::[’a riment 1. :~qai i i t  wa s assumed that this condition involved

the opera-lion of both hypothesis retrieval and co as is  Lency checking as

discussed previously. The ca~~ istency cI-~ecking LisI’. involved presenting a

hypothesis followed by the presen tation of data . The ~r~~entat ion of a

hypothesis prior to t h e  data elimi nated the hypothesis i- - :- t . - -
~. - .‘al process from

this task. After the d: La was presented ti-ic subject checked th~ data and

hypothes is for cons sits- c’. ~- - ‘d then made either a ‘yes” or “no” response

depen.~i ng upon whether the ~i 1 of the data was cnas istent witr the hypothesis.

t h i s  “cons is tency  c hec king ” ta -~.t-. is an~ lo3ous -to the proposed consistency

check ing process for two re~soi — . ( irst , the I:’resan tat i sn  of the hy~.athesis

elim inates the hypothesis retrievai process, ti as simulating the SitUiitiOfl

where Cl hypothesis h~s been act iv -: t :- . 1 by other data . Secondly, the task

involves on ly the se mant ic vermu cution of semantic relationships between the

hypothesis and data.

M~ r l-~od

te~;jgn. Experiment 2 Wii~~ a tuo by four mi::e’i fac torial design in which task

(hypothests generation vs. consistency checking) was a between—subjects

var iab le and data set size (1 , 2, 3, or 4 data) was a witi-t in—subjects variable. 
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Thi’ - desiqn w a S  a “~ ro up—yo - u- i” .
~ ~~~~~~~ 1l,i~ de-~ i’~~il was t m  ~- d ”  ‘3co ’.~p- ysl’~~i”

bec ause the hypotheses gei,e~- ted c’ , h~- ‘ub~’~c Is ~n the ! ,‘p- t l a’s 1 ‘~~‘‘Fi~- , i~~ ion

task were pres~.ate d to i- .j,~c t s  i ‘~ LI- Ic. on- .; -st’~1i. y LhCck ig task . Ti us t,e

subj ects in the cons istency ch*:’U- i : - ~ t :~ k ‘4:~~~.- ~i’e’1 to the correc t re” ’ s’onsc-s

given by subjects in the h:’~a she- ~s5 i”i,:~ rt i.- ~~~~ This yoking Could nut be

done at the indtv~’iunl l..~vn1 bc-cnu - e a typic~il hypothesis g ’ ’ a r - t i o n  s’ib,iect

does not alw ays g ive correct ~~~~~~ to the problems. To eliminat e Lh~s

problem, all of the co -- ~ ct , ‘for ~a’ Licu lar I-iypcithesis ‘~ener~tion

problem were poolci and p Vt ’~~ - t— 5c- cons1~ HnLy checL it;•~ ~ut ’j ects in the sane

proportions as th~ v were o - ]gia:i ly ‘~~~‘r~~’~’i. E~~i,.l numb~~- -s of m’iie an’i feMa le

subj ect s were c l ’ d e - ~ i a both t - a ~ con’ii tAOI1~ ‘ I i  ~erve.J as an a~idz tiona l

block s og var i n ’le in ISs design. k’~ .’ fo’i aaci’ ~as i~’a~.ui-eJ by the latency to

h either generat t ’  .
~ ~y~ ath~ sis .i chech a hypo~h’:-’~~s agasn~ t. set of o~itd in the

hypothesis generation cmi consistency checking tasks ,

respect ive ly .

~uhj~’:ts. Forty—eight University of Oklc ~l-,o -.- st. -oductory psycho logy students

- i served as s ubj ect s for c lass c red it .  The d - t j  of an a’Jdit tonal 20 subjects

w ere d isc a rded t.a5c a~~.e of equipment t~iilu e, r’oor typiw.i sk i l ls , or because

the subject w a s not a native speaker of English .

- 

-
, 

Ma-ten s, . The same 48 hypothesis generation problems used in t~ per~ m€ -n t

were a lso used i;~ the present e::periment. i the consiste ncy CkIeCk~~ng task

there were 48 “true” an’J 48 “fa lse ” k’rot’lems. the same anirr i characteristic

data used in exper i m ent ’ I were aLs o used In the “true” consistency checki~~
problems. The hypotheses pro :-entc’d in the “true” consistency chec~ ing problems

were the co r rec t  hypotheses generated by subjects who co mpleted the hypotties~~

~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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generation task usL. ~ ti’se ~ .‘m’~ ‘1s t :.  Iii (- ~ ~i’1  CO eC t t . , ’u.oth ~-sc ~ ~snt’ ’ trd L~
the hypothesis gea~ r~ t ion ‘ ~~~~ .s~; ts u~’ C ~~-a c a t . i to .:ur ~ is te~c ’j  checking

subj ects  in approxim ately ti’.e saMe proportions as th’~y ~~i L - - .- “~ itte4 n the

hypoth esis gener at ion task .

An additional 48 “false ” curs sct ’~nsy check in-~ r’~ ut’ t~’~ ’. ucre constructed to M I- C

“yes ’ and ‘no ’ resp onses equ illy :.~c~’ . t ~lr in the co~- ’~s ‘tt ” .iCy ct~’ck ing tack .

Both the  d a t a  and hypotheses used i these ‘ t ~~1sc ” p r oblem ’ . w’~.e selected by

t he experimenter.  Twelve “ t,sl;’: ’ - --d: iHlc were used ftr each data set size ac.j

one datum was chosen to be ~~c c n ~ i.,Le t with tue hypothesis used in each

problem. In the case of  multi , ~r ‘ic~tc, p’~ L.le.~s th-~ ç .’sit ion of the

disconfii’min’3 datu m -~:s coun tc -~~~ •;, - c e - J  ;c - -u;s th tt r ’~ ’it

- 
problems.

Froçedi~r~~, Since the ~.ypotheses et-,cJ. were checked lu ’ con s istency were

generated by s t b j ec ts in the hyj .ath rs i s  :‘ ? ~~~.‘cI t ic - i task , it was necessary to

run the hypothesis geiie ,ataon task. before the consist~-’rcy checkir3 tas . The

pro cedure used in the hypothesis generation task was i’ientic.’l to that used ii-

the consis tent  hypothesis retriev~.l condition in c:~~e~- iment 1

Sub j ec ts  in the consistency checking task were seated at a Conpucolor model

8001 microcomputer which presented the entire ei~periment  except for

instructions and also recorded all responses. Then 16 pract ice problems were

pre sented which involved the sane data as used in experiment 1, f o l l o w e d  by the

96 ex per imental a nim a l  pi’oblei;. In both the pract ice experimental problems ,

sub je cts  were told to tiake a ‘yes-’ response ~t the presented hypothesis w~s
r

cons i s tent  wi th  all the ‘Ic ta or a ‘no’ response ~f any one datum was —

4~V’~ - .~~~~ ~~~~ .
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~ n~cas~ste n t ~~th the h , -ç ’a ’. h - i i s .

A co nszste ncy cI-~~ k ~~ ‘ ‘ s  a began wi t i . th~ ç’ ’e~ -~,t . - t  ic of hypothesis which

was a State name i’  the pr~~ t i - .’~ - - ‘i’~r - -  ~~ u,.im:~l T. me in the

exper iement ii problems. This hypot ’-is r-:.-~ t i:’i u. t h~ screen until t e

subject prn-~sed the ‘spac e bar ’ on t1. - .aic~~~~r ~yic 1. At that time the

hypothes i s  wa s er a sed , followed by ~. 1.5 second delay ~‘id the presentation of

the data. The subject then pressed ei aL ’r  the “S?”  or ~/“ key to indicate either

a N yes I or ~no M resp onse ~ n.i th.~ posit ion of the TM yes” aid a noN keys were

counterb a lanced across subjec ts. These ‘
~~~~

-
~ 

- we re located ~~ the bottom row of

the computer keyb o a rd and were chs’;n, as r~ ’.pnnse keys because they were widely

sepa rated and subjec t~ co ’i .?a’~aLy ~erp th~ i,~ ~~~~ poised above these two

buttons. - U h e n  ~ r es ;c  as-~ ‘.~as ~~~~~~~ the Sot  tt~a:~ clock stoppeil , and the

respo nse w as pr inted on the screen beneath the data ~~~~~~ remained there for ~ I

~ec oud interval. Ftna l l ’~, the sCr~’nI) ~~ .
‘-. cleared and ti~-~ next hy pothesis  was

presented. This procedure was repeated until all of the problems tia ’i t’een

presen ted .

~~~~i~~~ s -
~ ‘J t’ ccus~ iu,i

An ~NOV A was perf ormed using the mean latencies of the correctly answered

— 
~~: hypot h esis generation dn’i “true” consistency checkin 3 problems . Both main

eff ects of t s P  , Ffl ,44 ) = 169 61 , (1~e - 1? 64 , p 0001 , and set si:e,

F( l ,13 2) 64.84 , fiSe 3.47 , p < .0001, wer e significant. In addition, the

task bt, set sire interaction wa~ sign i c a a t , F(3 ,132) 22.81, ~Se = 3.47 , p <

.0001. Regression analyses performed on the two tas! ’ conditions predicting Ri;

~~~~~ 
~~~fr ‘

~ 

-
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c S  a fu nction of set si:t~ ç ro’iuce.i cc- ’ ’

~ 1ut~.~~’. of .?3~ ~~J .988 for t*~’?

I’iy pot hesis qenerat ion -nd consi’~t ’ - ,cy chuc i ii t - s I’s, -“.‘~ct ively .  The slopes

of the bes t - f i t ti ng  lines obtained t ~‘om th ,’~e analy-i c’s we re 2.4?? and .703 for

the hypothesi s gene ration ansi cons istenc y cl- icc!’ in~ task s, respectively. The

diff erence between t~ ese tw o slc ~~a’ was 1.796. rhe mea -~i F~1 s for both task

con dit ions across set si:e are presente.1 in Table

Inser t Table 3 about ~~~

The same m~ ai Ri’ s along w i t ,  ti c ’ s ’  respective bes t — f i t t i~ 3 regression lines

are presented in Fi gure lb.

By comparing Figures Ia and 1~~, i t  can be seen t t t  th~ y-interc ept i’

noticablv greater for the hypothesis ‘3ene -
~~tion task obtained in experiment 2

thdfl f or the identical ‘ consistent hypothesis ” conlition in e i.erlment I 1hi~
- t -

~~~~ dif ference may have been due to a difi ’~ ’ac e ~n tyi:’ing ski l ls between t’1~

subjec ts in the two experiments. Subjects w~ - a l l ’ -~ ’~1 to sign up fo r

exper ime nt 2 withou t t ,av iai typin g skills and only those subjec ts which had a

great difficulty in finding key locations were discarded. However , in

j ~~~~~
- - expe rim ent 1, subjects were not ~llowe ’1 to sign up unless they were familiar

with a typewriter keyhoai’.l.

The .
~igni-ticant task effect demonstrates that a consist entcv checking task is

performed more rapidl y than a hypothesis generation task . The large difference

~L~ 1!~~ ;~~~~~~



- _____________

- 26

TABLE 3
MEAN REACTION T INE IN SECONDS OF CORRECT HYPOTHESES
AS A FUNCTION OF TASK ANt I SET SI ZE IN EXP ERDIENT 2

-

~ SET SIZ E
TAS K 1 2 3 4

CON SISTENCY CHECKI N G 1.83 2.50 3.47 3.85

- 

HYPOTHESIS GENERATION 7.72 7.?? 13.21 14.31

-~~ I
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in the v—int erce pts between ti,e task s is due to the different responses made by

the two grou ps. The hypothes is •3eneration t c!’. involved many different l’eys on

t he k e y b o a r d , whi le the consi stency check.in~ task involved only two . Despite

this difference in y—intercepts , it  can be seen that  the slope of the best

fitting regression line of the consistency checking task is cons iderably lower

than that of the hypothesis generation task. Ihis indicates that the amount of

t ime needed to process one additional datum was considerably greater for the

hypothesis generation task than the consistency chec king task. This result

provides support for the prediction that consistenc y checking is a more rapid

pro cess than hypotliesis generation. In addition , the c rude estimate of the

add itional time i e’iuire’l foi - consistency check in~ obtained in ex periment I

(.361 secon.1/’latum) is also considerably less than the estimate of the

additional time rei~uireo for hypothesi s retr ieval  obtained in the present

experi ment (1.798 second/datum). This difference in estimates is also

consiste n t with the prediction that consistency checking is a high—speed

ver ification process rather than a memory search procec’~.

LI
- - ~XP~~riM(~fl~ 3

Experiment 3 was performed to test the prediction that consistency checking is

a self—terminating process. This was done by varying the position of a

discon f i rmi nq datu m within three data consistency checking problems similar to

those used In experiment 2.

Mc

£i.~sig, . Experiment 3 was a within—subjects design w ,ere the independent

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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v ar iab le was th e  o~ l1nal position of a ‘J iscoaf irming datus wi th in series of

three data (position 1 , 2, 3 or ,o  ‘1i~ contirsii ~g 1-it im) . 1~c’rfo~’mance w as

measured by the latency to determine whether a hypothesis uris consistent or

inconsistent with all of the available data . Sex and “yes—no ” key positions

were a lso included in the design ~s a blockin-) a-nil counte rbalancing vari ables ,

respectively. In addition the position 0-f the disconfirming datum was

counterb alanced for a given p ’ D~ lem across subjects.

~~~~~ Twent y-tour University of Oklahoma introductory psycho logy students

served as su b je c ts for class credit. A ll w.?re ~‘~indomly assigned to the

counterbalanc i g conditions.

— M~rteri~i1s. Ei.hteen practice ~~
- -:~ s i x t y  ~~p i ~ e t-:.l con~i~ t~ iiC’,~ checkinq

problem s served as t-i~,terials. A l l  consisted of a hypothesis and three data.

The pract ice problems j avolved rh~-c!- i ng cc~u- - L i  ies a~;~~ns t products ~~~
industries , occu pa t ions agaiti~~t tools , .ffld animals against characteristics. The

exper imental problems only involved checking occupations against tools and

animals against  chariicter i~ tics. Ui-thin each problem type there were 15

proble ms in which the hypothesis was consistent with all the data and ~5
I .;. problems where one ‘ir.tum was inconsistent with the hypothesis . Uithin these

.iiscont i rning proble ms , there we re five problems with the dicconfining datum in

-i
the first, second, and third positions .

Proceiin’e. Upon entering the l aboratory, subjects were seated at a Conpucolor

model 8001 microcomputer which presented the entire experiment and recorded all

res p onses. Fii’st , instruction s were given about the nature of the consistency

checking prot.lems and the the pra ctice problems were presented. Then the

: ;.~.. ~~~~~ ~ . _
~~~. ~~~~~~~~ 
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instructLo ns uer~ repeated rind followed by -the e~<peri.ionta~ problems. 140th the

practice and e~<peri~i ~n t a l  problems were presented in t i —  ~~~~ order for all

subjects. The procedure aud instructio ns used i.  e~cperiment 3 were similar to

those used in the consistency checking task use.l lil experime nt 2. First , a

hypothesis was pres ented on the screen and ria ined there unt i l the subject

presse d the ~space bar ’ . This e,-ased the hypothesis and following a 1 second

delay the three data wer~ presented in a vert ical list so that they could be

read f rom top to bot tom . Ti ,e data re~iaine.J on the screen until the subject

pres sed either the Z” or ‘ 1 ’  key on U. :- k ey boar d, depending upon whether their

response was “yes” or “nc ” ~~ which  of th~~.c~ two keys represented these

responses. Then the response Wct S printed Cit Li..~ screen z r d  remained there for 1

second , after  which , the screen ~ac~ cleared aid the n-?-~t hypo thesis was

presented.

~~ •-
~~~~~~ ~~~~~~ ~~~ ~‘y~çu : ion

A w ithin-subjec ts ANOVA was performed on the trimmed means obtained for each

type of ‘licconfirming datum problem and the confirming problems for each

subject .  Any individu al 1~T was discarded if it was ~bove or below .75 standard

deviations from the mean of the distributio n of all the RT’s for a particular

- 

- problem. The results of this ar~a lysi~ indicated a sign ificant effect of the

position of the disconfirm ing datuii, F(3 ,60) ~0.91 , MSe = 1948. 13 , p < .001.

The means of the first , seconl  and thii ’i disconfirmini d~tum positions were

- ~~~~~
- 2.78 , 3.23 , and 3.49 secdnuls , respectively , whi l e the mean of the confirming or

true proble ms w a s 3.14 seconds. TuI’ey pa irui se compar isons indicated that

posit ion 2 and 3 problems were di sconf irm ed significantly slower than positi on

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~
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1 problems , t(1 ,60) = 3.53 and 5.57 , respectively, error term 12.71 , p < .05 ,

but position 2 problems were not d isconfi rmed signieic ~ ntly faster than

pos ition 3 problems . Thus , as pred icted , R I  increased as a function of the

pos ition of the discon-tirmin.3 datum . This result is consistent with the

predict ion that consistency checking is self— -termi nating . It consistency

check ing were an exhaustive process then subjects should continue checking a

hypothesis after encountering a .~isco,i-f
j
~’,ija-~ datum. However , the present

resu lts suggest that subjects stop cons istency checking when a disconf irning

relat ionship is found between a datum and a hypothe~i~ . The nonsignificant

difference between the position 2 an’i 3 problems , however, suggest that some

subjects did tend to read the ln-~t datum, but evid~iitly most subjects stopped

readi ng if the disconfi i’ming datu m was in the first position. Also of interest

was a regression a’~~lysis performed r’re’iictin-3 RI as a function of the position

of the disconfirming datum . The slope of the t~~ t ~
‘itt ing line was .35

second/datum which is remark ably close t-j the .36 second/datum estimate of the

additional time required for consistency chec .n~g obtained in experiment 1.

•Ihis result prov ide s converging evidenc e that consistency checking is a more

r p id process than hypothesis ret-r~e~al.

¶~; Uli~~~l~~~/

: In summary, the results of experiment 1 demonstrated that subjects who

retr ieved and checked hypotheses for consistency required more time to generate

hypotheses than subjects who ?i .Ist retrieved hypotheses. This finding provides

evidence that consistency checking occurs in the hypothesis generation process.

Howeve r , the predicted interaction between instructions and set size was not
~~~ 

found. Ue believe this failure was the result of an ineffective instructional
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manipu lation. Evidently, subjects i n  the “f irst hyp-4he~ is ” condition

I inadve rtantly checked their responses for consistency since they did not make

significantly more error s than subjects in the “consistent hypothesis”

cond ition. In addition , subjects in -tI-ue “consistent twi:’othesi~ ” condition diii

not always produce consistent hypotheses , especiali’ , in the larger set sizes.

However , a similar interaction was f ound in experiment 2 which involved a task

man ipulation. This interaction ‘iemnnstrated that consistency checking is

performed much more ra;’idly than hypothesis generation . Finally , experiment 3

provided evidence that cons istency chec k ing is a self—terminating process.
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